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APEX MILL FLOWSHEET DESCRIPTION 

The ore from the Apex mine is transported by truck to the Apex mill. There 
it is stockpiled until required for feed. The ore is moved from the stockpile 
by front end loader where it enters the grinding circuit. 

Grinding 

Prior to shipment to the mill, the ore is crushed to 3/4 inch in diameter. 
At the mill, the ore is ground wet in a ball mill using steel grinding balls. 
The discharge from the grinding mill is screened, with the oversize particles 
returning to the mill, and the fine particles passing to the next step. After 
passing the grinding-screening step ore particles are less than 0.01 inch 
diameter. 

Carbonate Removal 

The ore contains 6% Carbonate in the form of calcite (CaC03) and dolomite 
(MgC03). Because the carbonate interferes with the subsequent beneficiation 
steps it is removed by giving the ore an acid wash. This is accomplished in a 
large agitation tank to which a weak solution of sulfuric acid is added. 

1st Stage Leach 

After carbonate removal the ore enters the first stage leach circuit. This 
circuit consists of 17 tanks arranged for series flow. Sulfuric acid is added 
to the first 14 tanks to maintain an acid strength of 30 g/1 H2S04. Sulfur 
dioxide is also added to assist in the leaching. No acid or sulfur dioxide is 
added to the last three tanks allowing acid concentration to drop to less than 
20 g/1 H2S0A. 

Most of the germanium is leached in the first stage leach circuit. 

Thickener No. 1 

Thickener No. 1 is a settling vessel which receives the discharge from the 
first stage leach circuit. The solids settle to the bottom of the vessel and are 
pumped to second stage leach circuit. The clear liquid overflows the vessel and 
goes to the gypsum precipitation circuit. 

2nd Stage Leach 

The second stage leach circuit is a series of five agitation tanks. The 
solids from Thickener No. 1 are mixed with sulfuric acid and sulfur dioxide. The 
acid concentration is 70-90 g/1 H2S04. 



The remainder of soluble germanium is leached in the second stage leach 
circuit. 

Thickener No. 2 

Thickener Ho. 2 receives the discharge from the second stage leach circuit. 
The solids settle and are pumped to the third stage leach circuit. The clear 
liquid overflow is returned to first stage leach circuit. 

3rd Stage Leach 

The third stage leach circuit is a series of three agitation tanks. The 
solids from thickener No. 2 are mixed with sulfuric acid at a concentration of 
300 g/1 H2SOA. 

Much of the gallium is leached from the ore in this stage. 

Thickener No. 3 

Thickener No. 3 receives the discharge from the third stage leach circuit. 
The solids are settled and pumped to the belt filter. The liquid overflow is 
returned to the second stage leach circuit. 

Belt Filter and Repulp 

The belt filter is a horizontal vacuum filter. The solids from thickener 
No. 3 are filtered and washed, after which they are reslurried with water. These 
tailings are then pumped to a neutralization circuit. The filtrate and the wash 
liquid are returned to thickener No. 3. 

Gypsum Precipitation 

The liquid overflowing thickener No. 1 contains germanium, gallium, and 
copper as well as impurities. One of the impurities is gypsum. By holding the 
solution for an extended period of time in a quiet tank much of the gypsum 
settles out and can be removed. This gypsum removal operation reduces problems 
downstream. 

Clarifier 

The clarifier is a second settling tank which allows additional time for 
gypsum and other solids to settle and be removed.. 

Copper Solvent Extraction 

The copper solvent extraction circuit is a system of agitation tanks and 
settlers. Here the clarified leach solution is mixed with an organic liquid. 



which has an affinity for copper. The copper is removed from the leach solution 
and eventually is isolated in an acid solution. The leach solution, which 
remains after the copper extraction step, goes to the gallium solvent extraction 
circuit. 

Copper Electrowinning 

The acid solution containing the copper is pumped to a copper electrowinning 
circuit. Here the copper is plated, electrolytically, to stainless steel 
cathodes. The copper plates are periodically stripped, packaged, and sold. 

Gallium Solvent Extraction 

The gallium solvent extraction circuit is similar to the copper circuit. 
An organic liquid with an affinity for gallium is used. The gallium is separated 
from germanium and the bulk of impurities in the leach solution. The leach 
solution, which remains after the gallium solvent extraction step, goes to the 
germanium solvent extraction circuit. 

Gallium Purification and 2nd Solvent Extraction 

In order to be marketable, gallium must be very pure. This is achieved in 
a series of purification steps including a second solvent extraction stage. The 
purification steps essentially remove all impurities from the gallium solution. 

Gallium Electrowinning 

Gallium metal is recovered from solution by electrowinning. The metal is 
collected, packaged and sold. 

Germanium Solvent Extraction 

The germanium solvent extraction circuit separates germanium from the 
remaining elements in the liquid. A combination of organic reagents with a 
strong affinity for germanium is used. The germanium is isolated with minor 
amounts of impurities in an alkaline solution. 

Germanium Precipitation 

Germanium is precipitated from the alkaline solution.by neutralizing it with 
a sulfuric acid solution. The precipitate is sodium germanate, a white 
crystalline compound. Occasionally an excess of impurities will be co-
precipitated with the sodium germanate. When this happens the sodium germanate 
is dissolved in a caustic solution and re-precipitated. 

The sodium germanate is filtered from the liquid, dried, packaged and sold. 



Neutralization Circuit 

The leach solution which remains after the germanium precipitation step, is 
moderately acidic and contains heavy metals which were dissolved in the solution. 

This solution is treated in the neutralization circuit. Limestone is used 
to destroy the acid, causing the pH to rise to 4.5. Slurried lime is then added 
to immobilize the heavy metals. The treated effluent is pumped to tailing ppnds. 
Analyses to date indicate that this effluent does not exhibit any RCRA hazardous 
waste characteristics. 

JDS:did 
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STREAM NUMBER PHASE 50UB5 LIQUID OAS TOTAL GPU »j/ IEUP f i,sckg/i STREAM NUM8ER PHASE MUDS UWD OAS TOTAL CPU SO TEMP r HlSQit/t 
1301 UUESTONE FEED SOUO 8.400 536 6.938 _ 2.7 TO _ 508 C* Si RAFFVtfTE UQUD 35.095 36.095 61.7 1.17 An 85 
1302 GRIND WATER UQUD 3,084 _ 3.064 6.1 1:0 70 _ 421 PREC SCRUB SOLUTION UQuro _ 257 _ 257 03 1.10 70 
1303 0IU/T1QN WATER LIOUD _ 21.600 _ 21.600 43.2 1.0 70 _ 
1304 CYCLONE FEED SLURRY 25.200 32̂ 400 _ 57.600 83:5 1.38/44 70 _ 
1305 CYCLONE UNDERFLOW SLURRY 16300 7300 _ 24.000 263 1.79/70 70 _ 
1306 CYCLONE OVERFLOW SLURRY 8.400 25.200 _ 33.600 58.6 1.19/25 70 
1307 UUE FEED SOUO 3.600 _ _ 3300 23 70 _ 
1308 GRIND WATER UOUtD - 14.400 _ 14,400 30.2 1.0 70 _ 
1309 DILUTION WATER UQUD - 18̂ 00 18.000 37:8 1.0 70 _ 
1310 CYCLONE FEED SLURRY 5.400 34.200 39.600 73 .06/133 <150 
1311 CYCLONE UNDERFLOW SLURRY 1.800 1,800 _ 3.600 5 39/50.0 <150 _ 
1312 CYCLONE OVERFLOW SLURRY 3.600 32.400 _ 36.000 88 136/10.0 <150 _ 
1313 TOTAL WATER TO SLAKING UQUD - 32.400 _ 32.400 68 1.0 70 _ 
1314 WATER TO SPRAYS * SCRUBBER UQUD _____ AS R£Q*0 _ _ 
1315 TOTAL WATER TO NEUTRAUZATKM UQUD - 57.600 _ 57.600 115 13 70 
1318 UUESTONE SLURRY OfSTR. SLURRY 8.800 19300 _ 26.400 44.5 1.19/25 70 
1317 UUESTONE ID 1ST REAC. SLURRY 1.470 4,410 _ 5360 6.9 1.19/25 70 _ 
1318 UUESTONE TO 2nd REAC. SLURRY 1.485 4395 _ 5.660 9.9 1.19/25 70 
1319 UUESTONE TO 3rd REAC. SLURRY 1.485 4.395 _ 5360 93 1.19/25 70 
1320 UUE DfSTR(BUTTON OtSTR. SLURRY 5.400 48.600 _ 54.000 993 1.06/10 100 _ 
1321 UUE TO 4th REAC. SLURRY 2.988 26.890 29375 55.1 1.06/10 100 _ 
1322 UUE TO 5th REAC. SLURRY 331 2379 _ 3310 6.1 1.06/10 100 _ 
1323 EFFLUENT TO NEAUTRALfZADON 
1324 DISCHG. FROM UUESTONE NEUT. 

UQUD 
SLURRY 9.938 

36352 
42.077 

~ 38352 
52.015 

62:2 
ao:e 

1.17 
1.29 

80 
90 

9M 
1325 OISCHARCE TO POND 
1329 UUE TO SCRUBBER 

SLURRY 
SLURRY 

13331 
274 

74.41? 
2.488 

- 87.943 
2.740 

151:6 
5:1 

1.18 
1.08/10 

100 
100 

-

1327 SCRUB8ER RECIRCULATION SLURRY 6.596 77.384 85.960 180 1.06/10 100 _ 
1328 SCRUBBER SUMP 
1329 SCRUBBER EMISSION 

SLURRY 
CAS 

6.870 79.830 ~ 68.700 165.1 
~ 2,000m* 

1.08/10 100 
too -

1330 REAC. TANK EMISSION 
1331 SCRUBBER »rn> 

CAS 
SLURRY 274 2.488 

1.934 1.934 
2.740 

260 *cfir 
5.1 1.06/10 

100 
100 

-

254 UUE TO LEACH RESIDUE SLURRY 7 « - 70 OJ 1.06/10 100 -
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HECLA MINING COMPANY 
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PMISHEO. SEPROOUCCD i Oft OMR TO ANY OMR 
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[ EQUIPMENT UST ] 

ITEM H.P. DESCRIPTION EQUIP. NO. 
c<> 3 YD' FEED HOPPER H 1301-1 

M J 24" x 0' BELT FEEDER C 1301-2 

w 5 1ST x B4'L, BELT CONVEYOR C 1301-3 

230 TON LIMESTONE STORAGE BIN B 1301-4 
(5) 10" x 26'L BELT CONVEYOR C 1301-5 

W 50 5* x 5'H E1MC0 BALL MILL BM 1301-6 

Vf 10 1 J/2" GAUCHER PUMP P 1301-7 
re) 3" KREBS HYDROCYCLONE CY 1301-6 
(•) 5 TANK 8*0 x B'H R.L TK 1301-9 

SLURRY STORAGE 
fioT 5 11/2" GAUCHER PUMP P 1301-10 
(") 200 TON LUMP UME STORAGE BIN B 1301-11 

© 
© 
© 
'© 

i 2 8T0 ROTARY FEEDER RF 1301-12 © 
© 
© 
'© 

i 10 3CT0 x 3ET DENVER BALL MILL BM 1301-13 
© 
© 
© 
'© 

! 10 1 1/2" GAUCHER PUMP P 1301-14 

© 
© 
© 
'© i 3T KREBS HYDROCYCLONE CY 1301-15 

0») 5 TANK B'0 X B'H MS W/AGITATOR TK 1301-16 
SLURRY STORAGE 

Tit) 10 1 1/2" GAUCHER PUMP P 1301-17 
(ib) 3 12*0 x 15'H REACTOR W/AGITATOR TK 1301-18 

M 2 10* X 10'H FRP REACTOR TK 1-301-19 
WITH AGITATOR 

(m) 2 10* X 10'H FRP REACTOR TK 1301-20 
WITH AGITATOR 

W 2 8* x 12'H REACTOR W/AGITATOR TK 1301-21 
3' FALSE BOTTOM 

(H) 2 B* x B'H FRP REACTOR TK 1301-22 
x*k 2 B* x B'H FRP REACTOR TK 1301-23 

&4)a 7.5 3T x 2" GOULDS PUMP P 1301—24c 
P«)b 7.5 y X 2" GOULDS PUMP P 1301-24b 

Cw) 5 1 1/2" GAUCHER SUMP PUMP P 1301-25 

6e) 7V x 7'H RECIRCULATION TANK TK 1301-26 

YY 10 OFF-GAS SCRUBBER SC 1301-27 
fry - TANK 7* x B'H FRP TK 1301-28 

WATER STORAGE 
<&o 10 2" GAUCHER PUMP P 1301-29c 
Wb 10 2" GAUCHER PUMP P 1301-296 
(so) 10 SCRUBBER FAN (FURNISHED 

WITH SCRUBBER) 
© i VIBRATING FEEDER VF 1301-31 
© i 10 2" GOULDS PUMP - IRON P 1301-32 
© i 1.5 1" GOULDS PUMP P 1301-33 
© i 3 12* X 14'H FRP SURGE TANK TK 1301-34 
© i PUMP SUMP PS 1301-35 
© i PUMP SUMP PS 1301-36 
© SLIDE GATE SG 1301-37 
© BIN MOUNT DUST COLLECTOR DC 1301-38 
© EXIST. 3 STAGE SCRUB. EXHAUST SC 1301-39 © 

2 THICKENER 20* x 12' TH 1301-40 
© i 5 r x 1 1/2T GAUCHER PUMP P 1301-41 
© i AIR y x 2" DORR PUMP P 1301-42 
0 PUMP SUMP PS 1301-43 
© i PUMP P 1301-44 
© FUTURE TANK WITH AGITATOR TK 1301-45 
© FUTURE PUMP P 1301-46 

— © FUTURE FILTER OF 1301-47 
— 

© i FUTURE TANK WITH AGITATOR TK 1301-46 
— 

© i FUTURE PUMP P 1301-49 

— 

© i FUTURE FILTRATE RECIEVER FR 1301-50 
1 

— 

© 
© 

FUTURE BAROMETRIC SEPARATOR S 1301-51 

— 

© 
© FUTURE VACUUM PUMP P 1301-52 

— © FUTURE SUMP PUMP PS 1301-53 — 

© FUTURE PUMP P 1301-54 

— 

© FUTURE PUMP P 1301-55 

' 1 • —i i—i 

•»RA HORNj' 

11/2/B9V 

APEX PROJECT AREA *300 

NEUTRALIZATION SYSTEM 
FLOW DIAGRAM 

HECLA 

UMNO COMPANY 

A 

OF-1301 





Typical feedstock during Hecla Mining Company operations during the 
Gallium/Germanium operations. 

Ga-0.043% 
Ge-0.115% 
Cu- 1.33% 
Zn- 1.42% 
Fe-25.3% 
As-0.74% 

Si02 - 45.5% 
C02-1.61% 
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HECIA MINING COMPANY 
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3a: 

jEE 

eoupuon usr 

Zi_ 
13 
ZL 
M 
JA. 

TJ 
2A 
2A 
2JL za_ 
2A. toil to « ta-ii wwroaT 

Z3L 
JUL 
2A 
2A 
Z5_ 
JA 

20 

TANK 0* a ITU W/AC1WT0R 
tank w » nn w/acitat5r~ 
TANK 8T» a 12H W/ACTCATOR 
TAW ff» a 12*H W/AgTATOR 
TANK OR a 12H W/AOWIOR 
2 l// » 2? GAUCHER 
TRAMSTER MP 
ITANK BW a WW P/ACtTAfwT 

a> r im W/AOTAIOR 
WW a 12H W/AgTATOR 

WW 
WW MYm K »» »• wir»Mgiiw4 

TAW W » 11*H W/AgTATOR 
WW n M IfH W/AgTAIOR~ 

2 l/aT »lf GAUCHER 
TRANSFER PUMP 
TANK w » irH w/ACiwigr 
WW W « 12H W/AgTATOR 
ww r* « i2*n w/Aomaoa 
WW W a 12*H W/AgTATOR W/AOTA 
tANk BV a 1TH W/AgTAIOR 
ww o» « i2n f/«ar«Sr 

i ft » r CAUCHER 
TRANSFER PUMP 
2S» t W OMCO WCKEHER 
1 1/T GAUCHER SUMP PUMP 

r a t  i / r  CAUCHER 
TRANSFER PUMP 

3* « 2* nam UNDERFLOW PUMP 
y « r oow UNDERFLOW PUMP 

«T i Iff CMCO 1HCKENER 

TAW 1SW • 14* W/AgTATOR 
ll/fif CNJCXK 
PUMP sow BOX (pormo) 
PUMP SUMP BOX 
PUMP SUMP BOX 

GT—101 6R1N0IN0 CIRCUIT I 
CP—202 SECOND ANO THWC 

CIHCUIT PLOW DIAC 

— - B A  H Q R M E ,  

11/2/69 

APEX PROJECT AREA 200 

(ft STAGE LEACH ORCUT 
FLOW DIAGRAM 

HECLA 

(j) 



AGIO WATER 
STEAM • 

so?-, 

in 

<C# SOLVEI ACtOULATK 
IK 701-3 
P 701-37 

SOLVENT 
AODULAT1QN SCAV. TANK 

-36. FROM PUMP 
-37. OWC. CF—701 

rr. 

it HJS04 
SO? 

TK 202-1 
© 

E 
T I 
T I 

T Trsttii * " 
Ifil-HsSOA ' 

8 

TO SOj SCRUBBER 

TK 202-2 
© 

oil 

TK 

SECOND STAGE LEACH CIRCUIT 

SOFT IOIO — 
WATER VACUUM 

PUMP 

< 2nd THICKENER TH 201-29 
DRAWING OF—201 

2nd 
THICKENER TH 201-
UNDERFLOW, FROM PUMP 
P 201-27. DWG. OF- " 

29 \ 
PUMP / 
—201/ 

/KZ 
\ 
lr-

r—AC© WATER 

7Zr»a- STEAM 

FE *1 
I 

-Ml —TO SOjSCRUBBER 

JiL 

TK 202-7 
© 

rH2»4 
2 r*«>— STEAM 1 
•U 

TK 202-8 
© 

rHjS04 
9 " p*« — STEAM 

1 T I 
i I | P 202-10 

-LI vj*-, J 
IK 202-9 
© 

i I ® U F 202-31 "T* 
| > iooo NEUTRAL PROCESS-WATER 

tUT 
SOFT WATER—1 

ON LOW 
LEVEL DEMAND 

HARD WATER ON 
LOW LOW LEVEL DEMAND 

P 202-11 
SUMP PUMP 

2nd * 3rd STAGE 
LEACH AREA 

1 

THIRD STAGE I FACH CIRCUIT 

r 

2nd THICKENER 
TH 201-29 
DRAWMC GF—201 

Hit 
•THICKENER TH 201-21 
! UNDERFLOW. FROM PUMP 
jP 201-29._BWC. CF—201 

TO NEUTRAL 
PROCESS WATER 
CONSUMPTION . 
POINTS. SEE 
OWC. CF—1031 

ff 
• i»ra • 

I 

EQUIPMENT UST 
imi 1 hp I nrsrnipmnM I EQUIP. 
OBKniir.;.i.iiii,!i| r id, y IK 202-

P 202-32 i 
i USE 1MCKENER 

AS A. SURGE FOR JdJTRAL 
, PROCESS WATER 

RAW WATER (ON 
LOW LEVEL — 
OEMAHO) 

THICKENER AREA 
TRENCH SUMP PUMP 

201-24 

piOUBIERJSaaCB 

8 SLOWDOWN SOa COOLMC TOWER 
SEAL WATER SO? < 

TTTTT 
too WATER 

STORAGE TANK 

m 
J(AS 

~I 

P 202-30 

Ado PROCESS WATER 
ID CONSUMPTION POORS 
OWC. OF—1031 

™>\ 
P 201-28 

REOURED) 

P 202-19 

IfiL 

USE 
ZEE 

3E 

73T 

t 

za_ 
za_ 
ul 

za. TANK tro X a-H W/AOTATOR 

73 

TANK BV » 8*H W/AC1TAT0R 

MR 

TO 

MR 

TTsv 

rANK 8V X I2*H W/M3TAT0R 
TANK OW n 12*H W/ACTTATOW 
TANK SV X T2*H W/ACTWOg" 
r»1 I ft GAUCHER TRANSFER PUHP 

TANK 8W x 8*H wyACTTATOR~ 

r«r i/r qmjoher wwrai w 

\rr GAUCHER SUMP PIMP* 

20V x TO* ETMCO TMCXEHER 
t » i i/r'i*ijaM 
OVERFLOW PUMP 
T u T  DORR UNDERFLOW PUMP 
20V • 10> EBdCO TMCXEllB-

r DURCO PUMP. SELF PWg" 
CLT002 HASH 

9m2 08 
EWCO FHJRATE PUMP 

OEUtOR BELT FBJER 
REPULPER 
1 T/r MAUCHER SUMP PUMP 

20V x 10* EWCO THICKENER 
T a r COUOS PUMP 
J * T DORR UNDERFLOW PUMP 
MUNE BOER' 
»7 

SEPARATOR THASHl 
COUECTOM TANK 
BORATE RECOVER" 

(PEUCORl 
PUMP SUMP .ay-gy-

9-
SUMP (HUWf <-.« •'-v* 

tJT -CMJCHEB SWB» PUMP* 
11/r comas pump 
SURCE TANK 3V X 3* 

IX 202-
Itt VtT-
W MF 
W Mi-
P  2M-« 

TK 202-

VK 402~ 

TOBT-
P 902-

P  101-

1H 202-
P 502-

P 202-

TH 202 

P 202-: 
P 202-
P 202-: 
BF 202-
B «a-
P 202-

1W 202 
P 202-
FTBP 
TTSBSR 
p 202-
S 202-
T 202-
TBTBT-
SC 202-
PS 200-
PS 202-
PS 202-
SA 202-
P 201—-
P Jfrl-: 
TK 202-
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fkUM bULVMlt StAVIfJwL^V 1 I 
t» hOI. PUMP PC-4 8 r 

—yn]\x\! 

-*02 
• NMj WATER* • MEN JUO U EXTRACTION 

i PH-aoo 
'—©—I 

® rl 

TK—302 
© 

£ tKH-OI I 

IKU-003 
PH—479 

© 

1 ® F—401 
i" 

JJ 
Tl i-

"1 

"1 5 T' ft) . ©i si S" VANK*1K'-40J > 
ypjft~W-| p^2 T 0fuWc?-701 x 

W-901 

© 
DISPOSITION TO BE OCTERMNED 

0 
© 

L L*J • 

©^^SOO-fA-2 A 

© 

<SiF 

tSOO-AA-1 

Ca WASH ©500-SA-1 

[ S00-SA-4 

t-pfi* fiffS 
r« SCRUB AQUEOUS 
NEUTRALIZATION TANK 
TKH-aoa 
ORAWMC CT—1301 

© 300-SA-3 "—" ©500-PA-1 
r. SMIB ICS NoOH 

IK DEXTROSE —«»—I 5 4l» MjO* 11 r 
HjSQf IBS 9P< 

»i ̂ —iL r 

©TK-90* 

3J0 pM 

"i r 
In f  "•-TW • « 
8 «s 

.r:* 

pres. snap sou*. t6v 
PREfi. STRIP Co REC. 
TANK TK—601 
OIUKOIC Cf—601 

r<K 

/> 

• tax ochpa 

• 5* TOP 

"n_ I r ESCAS 110 (FROM CENTRAL STORAGE) 

ORC HOC 
STO ACE 

©TK-SQ3 @ 

TO 

CF—301 

k, •' 

COiAPMU.1 USl 
'TFU 

- HECLA MINING COMPANY 

7A 
73 

* J? "4' -PL >/ AGITATOR 
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C. LOADED STRIP SOLN. 
FROM PUMP P 701-5* 
DRAWING CF—701 
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OVERSIZED DEBRIS 
RECYCLED TO TROMMEL 
OR DEPOSITED IN 
LINED DISPOSAL POND (|7) 

© 
• 

© 
;> 

ITEM 

J2I 

i 

EQUIPMENT UST (PRELIMINARY) 
DESCRIPTION 

SMALL FRONT END LOADER OR BACKHOE 
(POSSIBLY AN AUGER 
OR CONVEYOR SYSTEM) 
RECEIVING HOPPER 
VIBRATING FEEOER 
TROMMEL MIU 
(OPTION - GRIZZLY fc VIBRATING 
SCREEN SYSTEM! 
FEED HOPPER (DAY USE SIZE) 
FEEOER/SCALE 
PILOT SIZE MILL 
SLURRY PUMP 
LIME FEED SUMP 
SUMP MIXER 
NEUTRALIZATION REACTOR 
(4000 OAL±. 8' DIAI 
UME STORAGE/FEED SYSTEM 
LIME SLURRY TANK W/MIXER 
UME FEED PUMPS (4 POINTS! 
AIR BLOWER/SILENCER SYSTEM 
EXISTING DISPOSAL POND AND WASTE 
DOUBLE LINED DISPOSAL POND 
DRAFT FAN AND EXHAUST STACK 

NOTES: 
1. UQUIO WASTE WILL BE PUMPEO 

DIRECTLY INTO THE BALL MIU FOR 
INITIAL ADDITION OF UME. 

2. FOUOWING TREATMENT, THE WASTE 
MAY BE FURTHER DEWATERED USING 
A DISC FILTRATION UNIT. 

MECHANICAL DEWATERING 
(DISC FILTRATION SYSTEM) 

© 
APEX PROJECT - TREATMENT SYSTEM 

PRELIMINARY PROCESS FLOW SHEET 

STEFFEN ROBERTSON ft KIRSTEN. Consulting Englnears 

NOV, 1389 

7-1  
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TO TANK BOTTOM 
OIFFUSERS If 
REQUIRED FOR IRON OXIDATION 

MIXER SUPPORTS 

SCREEN SIZED 
FOR PROOUCT 
(1* MINUS±) 

OPTIONAL COVER 
AND DRAFT FAN 

4 11 II 
^ I I \ *' 
W-' jp0 

TREATMENT SYSTEM PLAN VIEW 

ITEM 

JSL 
EQUIPMENT LIST (PRELIMINARY) 

OESCRIPnON 
SMALL FRONT END LOADER OR BACKHOS 
(POSSIBLY AN AUCER 
OR CONVEYOR SYSTEM! 
RECEIVING HOPPER 
VIBRATING FEEDER 
TROMMEL MILL 
(OPTION - GRIZZLY k VIBRATING 
SCREEN SYSTEM! 
FEED HOPPER (DAY USE SIZE! 
FEEDER/SCALE 
PILOT SIZE MILL 
SLURRY PUMP 
SLURRY TANK 
SLURRY MIXER 
NEUTRALIZATION TANK 
INTERTANK PIPING W/FLEXIBLE HOSE 
LIME STORAGE/FEED SYSTEM 
LIME SLURRY TANK V//MIXER 
UME FEEO PUMPS (4 POINTS! 
AIR BLOWER/SILENCER SYSTEM 
EXISTING STORAGE POND 
DOUBLE LINED DISPOSAL POND 
EXHAUST STACK AND FAN 

NOTES: 
1. SECOND AND THIRO NEUTRALIZATION 

TANKS MAY BE COVEREO ANO VENTED 
WITH DRAFT FAN TO DISSIPATE AMMONIA. 

APEX PROJECT - TREATMENT SYSTEM NOV, 1999 

GENERALIZED NEUTRALIZATION 
: TREATMENT SYSTEM 

5TEFFEN ROBERTSON it KIRSTEN. Consulting Engineers 
7-2  




